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EUBOTHRIUM RUGOSUM, IIAPA3HTA KHIHEHHHKA HAJIHMA 

© JL T. IIoAaySHaH 

C nOMOmbK) MeTO^OB CKaHHpyiOmeH H TpaHCMHCCHOHHOH 3JieKTpOHHOM MHKpOCKOIIHH 
6buia H3yMeHa CHM6HOHTHa*i MHKpocJxjiopa, accouHHpoBaHHan c noBepxHocTbio nceBflocjjH- 
jih^hom uecTO^bi Eubothrium rugosum , napa3HTa KHineHHHKa HajiHMa Lota lota. EbiJio Bbi- 
HBJieHo 3 Mopc})OJiorHMecKHX THna 6aKTepHH, ;i0KajiH30BaHHbix KaK cpe^H mhkpotphxhh, 
noKpbiBaiomHX TeryMeHT nponioTTHa, Tax h Haji MHKpoTpHXHajibHbiM 6op,mopoM. JIoKaiiH- 
3auHH b MexcMHKpoTpHxnajibHOM npocTpaHCTBe h TecHoe npnjieraHHe k mhkpotphxhhm 
yanHHeHHbix c tohkoh KjieTOMHOH CTeHKOH 6aKTepHM 1-roTHna npejinojiaraeT, BepoaTHO, 
hx aKTHBHoe ynacTne, Hapaay c mhkpotphxhhmh, b nHmeBapHTe;ibHO-a6cop6uHOHHbix 
npoueccax, npoTeKaiomHX Ha noBepxHocTH TeryMeHTa E. rugosum. fljia 2-ro rana rpaM- 
nojioxHTe/ibHbix najiOHKOBHUHbix 6aKTepHH xapaicrepHo BHyTpHKJieTOHHoe o6oco6;ieHHe 
AOHepHHX npoTonjiacTOB 3a cneT o6pa30BaHHH KjieTOMHOH neperaacKH-neperopouKH c co- 
xpaHeHneM cbh3h Me^uy xionepHHMH KJieTKaMH h uajibHeniiiHM hx pa3,aejieHHeM y3KOH 
3JieKTpOHHO-CBeTJIOH 30H0H. 3-H THFI 6aKTepHH — ipaMOTpHUaTeJIbHbie MHKpOOpraHH3MbI 
OKpyxeHbi o6HjibHbiM Be3HKyjiHpHbiM MaTepnajioM. lloKa3aHa 3KCTpy3HH Be3HKyji c no- 
BepxHOCTH 6aKTepHH. j[],ByM Mop(J)OJiorHHecKHM TnnaM rpaMnojioxHTejibHbix h rpaMOTpn- 
uaTejibHbix 6aKTepHH Ha noBepxHocTH E. rugosum cooTBeTCTByeT 2 onncaHHbix paHee 
H3BeKOBow (2003a, 6) (j)H3HOJiorH4ecKHX THna MHKpoopraHH3MOB, cnoco6Hbix jih6o no- 
rjiomaTb aMHHOKHCJioTbi H3 OKpyxaiomeH cpeubi, jih6o BbmejiHTb b Hee npoTeojiHTHne- 
CKHe (J)epMeHTbi. 


CoBpeMeHHbie cj)H3HOJiorH4ecKHe nccjieuoBaHHH no MHKpocfuiope KHiue4HH- 
Ka pbi6 h uecTou, napa3HTHpyiomHx b khuichhom TpaKTe pbi6, cBnueTejibCTByioT 
O CymeCTBOBaHHH CHM0HOHTHOH MHKpO({)JIOpbI, C pa3JTM4HOH CTeneHbK) npOHHO- 
CTH CBH3aHHOH C nHlUCBapHTCJIbHO-TpaHCnOpTHblMH nOBepXHOCTHMH pbl6 H na- 
pa3HTHpyiomHX b hhx uecro n n ynacTByiomeH b npoueccax nnmeBapeHHH KaK 
xo3HHHa, TaK h napa3HTa (Lee, 1980; Savadge, 1980; Ky3bMHHa, CKBopuoBa, 
2002; M3BeKOBa, JlameBa, 2002, 2004; H3BeKOBa, 2003a, 6). B pe3yjibTaie >kh3- 

HeueHTejTbHOCTH CHM6HOHTHOH MHKpO(|)JIOpbI O0pa3yiOTCH aMMHOKHCJIOTbl, rjno- 
K03a, xnpHbie khcjio™, BHTaMUHbi (IUnui0Ba-KacaT04KHHa, JleyTCKan, 1979; 
YrojieB, 1985), Hcnojrb30BaHne KOTopbix KaK xo3hhhom, TaK n napa3MTOM no- 
3BOjmeT CHHxaTb hx 3HepreTH4ecKne 3aTpaTbi Ha yTHJiH3aunio SejiKOB n yrjieBO- 
JX OB. M3y4eHHe np0Te0JIHTH4eCK0H aKTHBHOCTH MHKpO(J)JIOpbI KHUie4HHKa HajiH¬ 
Ma h napa3HTnpyiomero b hcm Eubothrium rugosum bmhbhjio HajiH4ne 6aKTepnn 
KaK norjiomaiomHx aMHHOKHCJioTbi H3 OKpyxaiomeH cpeubi, TaK h BbmejiniomHX 
npoTeojiHTH4ecKHe cjjepMeHTbi, npn4eM o6a npouecca npoTeKaioT b npoTHBO<J)a- 
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3ax (M3BeK0Ba, 20036). Pa6oia no yneTy MHKpo(J)Jiopbi, accounnpoBaHHon c no- 
BepxHOCTbio E. rugosum , BbinojiHHJiacb H3BeKOBon h JlameBOH (2004) Ha cmm- 
Bax 7 (J)paKUHH c noBepxHOcra jxanHbix uecTOji. BbiJia noKa3aHa paBH03HaHHaa 
6noMacca 6aKTepnn bo Bcex (JipaKunflx y 3Toro napa3HTa no cpaBHeHHio c Me- 
hhk)ihhmch oziHOHMeHHbiM noKa3aiejieM y jipyrnx nccjiejiOBaHHbix JieHTOHHbix 
nepBen. 

OcHOBHa^ uejib jiaHHon pa6oTbi 3aKjnoHaeTCH b H3yHeHnn Mop^ojiorHHecKHx 
THnoB 6aKTepnH, CTeneHH nx accounaunn c nnmeBapnTejibHO-TpaHcnopTHon 
noBepxHOCTbio uecTO^bi Eubothrium rugosum c ncnojib30BaHHeM TpaHCMnccnoH- 
hoh h CKaHnpyiomeH ojicktpohhoh MHKpocKonnn. 

MATEPMAJI M METO^HKA 

UecTO^bi Eubothrium rugosum H3BJieKajincb M3 nnjiopnHecKnx otpoctkob kh- 
uieHHHKa HajiHMa Lota lota , OTjiOBJieHHoro b PmShhckom BO/joxpaHHjinine. )Kh- 
bhx nepBen npoMbiBajm b (J)H3HOJiorHHecKOM pacTBope Xemca. YnacTKH CTpo6n- 
jibi (J)HKCHpoBajiH b 3%-hom nnoTapajibjierHjie Ha KaKOjinjiaraoM 6y(J)epe npn 
pH 7.2 b TeneHne 3—5 cyT. nocTcjDHKcaunio npoBOjinjin 1 %-hmm tctpokhjiom 
ocmhh b TeneHne 1 h. Maiepnaji jiernjipaTHpoBajiH b cnnpiax B3pacTaioiueH koh- 
ueHTpauHH h aueTOHe. TpaHCMnccnoHHon ojieKTpoHHon MHKpocKonHH nep- 
Ben 3ajiHBajin b onoH n apaJizwT. YjibTpaTOHKne cpe3bi KOHTpacTnpoBajin ypaHHJi- 
aueiaTOM n umpaTOM CBHHija no PenHOJib^cy n npocMaTpnBajin Ha TpaHCMnc- 
chohhom ojieKTpoHHOM MHKpocKone JEM-100C npn 80 kB. H3yneHne o6beKTOB 
b CKaHnpyiomeM ojicktpohhom MHKpocKone LEO-1420 npoBOjinjin nocjie Bbicy- 
niHBaHHH MaTepnajia b cxchxcchhom CO 2 b kphthhcckoh tohkc. 

PE3YJIbTATbI 

TpaHCMHCcnoHHoe ojieKTpoHHOMHKpocKonnnecKoe nccjie^OBaHne noBepx- 
hocth CTpo6njibi uecTO^ E. rugosum BbiHBHJio 3 Mop(J)OJiornHecKnx Tnna 6aicre- 
pnn, accounnpoBaHHbix c TeryMeHTOM jiaHHoro Bnjia JieHTOHHbix nepBen. 

riepBbin Tnn 6aKTepnajibHbix kjictok 6biJi oSHapyxceH cpejin mhkpotphxhh, 
noKpbiBaiomnx TeryMeHT npornoTTnji E . rugosum . ^aHHbie npoKapnoTHbie mhk- 
poopraHH3Mbi norpyxceHbi b MnKpoTpnxnajibHbin 6op,mop n HaxojiHTCH b tcchom 
KOHTaKTe C MHKpOTpHXHHMH. Ha npOTHXCeHHH 7.86 MKM nOBepXHOCTH TeryMeH- 
Ta b MHKpoTpnxnajibHOM Gopjoope jiOKajin30BaHO 7 6aKTepnajibHbix kjictok jiaH- 
hoto Tnna (pnc. 1 , A , cm. bkji.). BaKTepnn 3Toro Tnna HMeiOT bur yjuiHHeHHbix, 
tohkmx, cjierKa MCKpnBjieHHbix, cyxceHHbix Ha nojnocax KJieTOK. Hx jiJinHa co- 
CTaBJineT b cpeziHeM 1.15 ± 0.02 mkm. KjieTOHHan CTeHKa MHKpoopraHM3MOB toh- 
Kan h 3JieKTpoHHO-njiOTHaH. LJnTonjia3Ma 6aKTepnajibHbix KJieTOK cpejiHen 3JieKT- 
poHHon nJiOTHocTH, b Hen npocMaipnBaiOTCH CKonjieHnn pn6ocoM (pnc. 1, E). 

BTopon Tnn 6aKTepnajibHbix KJieTOK jiOKajin30BaH Bbiiue MnKpoTpnxnajib- 
hoto 6opjuopa (pnc. 2, A , E , cm. bkji.). 3to 3JieKTpoHHO-njiOTHbie KJieTKn, 
nMeiomne (jjopMy najioneK Ha npojiojibHOM cpe3e n OKpyrjiyio — Ha nonepen- 
hom (pnc. 2, A—)K ). Pa3Mepbi kjictok KOJie6jnoTcn b npejiejiax 1.37 ± 0.08 x 
x 0.44 ± 0.02 mkm. H3yneHne yjibTpaTOHKnx cpe30B noKa3biBaeT, hto CTpoeHne 
KjieTOHHon CTeHKn 3toto Tnna 6aKTepnajibHbix kjictok cxojiho co CTpoeHneM 
KJieTOHHon CTeHKn rpaMnojioxcnTejibHbix SaKTepnn (pnc. 2, B , r ). HenocpejiCT- 
BeHHo k unTonjia3MaTnHecKon MeMSpaHe 6aKTepnajibHon KJieTKn njiOTHO npn- 
jieraeT roMoreHHbin cjion KjieTOHHon CTeHKn, TOJimnHa KOToporo cocTaBJineT 
b cpejiHeM 30 hm. SjieKTpoHHO-MnKpocKonnnecKne nccjiejiOBaHnfl noKa3ajin, 
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Phc. 1. EaKTepHajibHbie kjictkh, accouHMpOBaHHbie c riOBepxHOCTbio Eubothrium rugosum. 

A — TeryMeHT nporuioTTHjibi, noKpbiTbiu mmkpotpmxmhmm c Ji0KajiM30BaHHbiMM Mexcuy hmmm OaKTepMajibHbiMM 
KJieTKaMM 1-ro TMna; B — SaKTepMajibHaa KJieTKa 1-ro TMna b MexMHKpoTpMXMajibHOM npocTpancTBe; e — ck3hm- 
pyioiuaa <J)OTorpa(})MH noBepxHocTM c mmkpotpmxmhmm m OaKTepMajibHbiMM KJieTKaMM 2-ro TMna. 6 — SaKTepMaJib- 
Haa KJieTKa, 6d — jiejiHuiayicfl 6aKTepMH, 6o — ojiMHOHHan 6aKTepMfl, 6h ~ 6a3ajibHaa nacTb MMKpoTpMXMfl, dH — 
JlMCTaJlbHafl HaCTb MMKpOTpMXMH, Mm — MMKpOTpMXMH, m — TeryMeHT. MaCLUTa6Hbie JIMHeMKM, mkm; A — 0.5, 5 — 

0.2, B - 1. 

Fig. 1. Bacteria associated with the tegument of Eubothrium rugosum. 
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Phc. 2. fpaMno;io)KMTejibHbie 6aKTepnn. ;i0Ka;iH30BaHHbie na,a MHKpoipnxnajibnwM 6op,aiopoM 

E. rugosum. 

A — 6aKTepHa;ibHbie kjictkh 2-ro Tuna. jioKa^H30BaHHbie b cicnaAKe reryMeHTa nporaoTTHabi; B — npoaoabHbiii h 
nonepeHHbiH cpe3bi 6aKTepnH 2-ro Tuna Bbirne mhkpotphxhh TeryMeHta; B, T — nonepeMHbie cpe3bi 6aicrepnH 
c KjieTOHHOH cieHKOH» xapaKTepHoti juia rpaMnoaoxmeabHbix npOKapnoT; J1 — HanaabHbie 3Tanbi o6pa30BaHHfl 
KneTOHHOH nepeifl)KKn-neperopoaKH; E, X — o6oco6aeHne aonepHHX npotonaacTOB 3a cmct o6pa30BaHHfl nepero- 
poaKM b Biiae y3KOtt 3/ieKTpoHHO-cBeT.noti 30Hbi. Ok — noHepHflfl KjieTKa, kc — KaeTOMHaa cieHKa, nn — neperax- 
Ka-neperopoaKa. OcTaabHbie o6o3HaHeHHH Te xe, mto h Ha puc. 1. MaciiiTa6Hbie JiHHettKH* mm; A y B — 0.5; 

B-X — 0.2. 

Fig. 2. Gram-positive bacteria localized over microtrichia of the tegument of £. rugosum. 








4T0 y 6 aKTepHH nOBepXHOCTb KJICT04H0H CTeHKH HHOr/ia HOCHT BOJIOKHHCTblH 
xapaKTep, npnneM pbixjiaa cipyKTypa BbiflBjmeTCfl Ha ojxhom H3 noJiiocoB opra- 
HH3Ma (pnc. 2, r). roMoreHHan ojieKTpoHHo-njioTHaa npoToruia3Ma MHKpoopra- 
hh3mob 6 oraia pnbocoMaMH, KOTopbie bjiarojtapn bmcokoh hjiothocth ynaKOB- 
kh MacKHpyioT Bee npoHHe KjieTOMHbie cipyKTypbi. PiHorna b uHTonjia3Me npn- 
CyTCTByiOT yqaCTKH HH3KOH OJieKTpOHHOH nJIOTHOCTH, HBJIHlOmHeCH, B03M0XCH0, 
MecTaMH HaKoruieHHH MeTaSojiHTOB (pnc. 2, JJ, E). Moxcho Ha 6 jiKWTb BHyTpn- 
KjieT04Hoe oSocoSjieHHe jtoqepHHx npoTonjiacTOB 3a cneT o6pa30BaHHH kjictoh- 
hoh nepeTHXCKH-neperopoAKH, BpacTaiomen CHapyxcn BHyrpb, c coxpaHeHHeM 
cbh3h Mexcay jiohcphhmh KjieTKaMH (pnc. 2, Jl). ^ejieHMe kjictok HannHaeTca c 
o6pa30BaHHH cembi. Poct uHTonjia 3 MaTH 4 ecKOH MeM 6 paHbi h kjictohhoh ctch- 
kh npoHcxo^HT ueHTpHneTajibHo. Bo BpeMH o6pa30BaHMH cenTbi roMoreHHbin 
CJIOH KJieTOHHOH CTCHKH OCTaeTCH HenpepbIBHbIM. BbIHBJieHbl JX OMepHHe 6 aKTe- 
pwajibHbie KjieTKH, n,HToruia3MaTHMecKHe MeM 6 paHbi Korapbix pacnojioxceHbi na- 
pajuiejibHO h pa3jtejieHbi y3KOH ojieKTpoHHo-CBeTJion 30hoh (pnc. 2, E , )K). 

TpeTHH THn 6 aKTepHH JI0KaJIH30BaH Ha JX MHKpOTpHXHaJIbHbIM bopjuopoM 
(pnc. 3, A, E , cm. bkji.). 3to oKpyrjibie h oBajibHbie kjictkh pa 3 MepoM 0.97 ± 
± 0.04 x 0.73 ± 0.04 mkm c uHTonjia 3 MaraHecKHM MaipuKcoM cpe^Hen ojickt- 
Pohhoh nJIOTHOCTH h o 6 hjihcm Be3HKyjinpHoro MaTepnajia, OKpyxcaiomero hx 
( pnc. 3, A—fl). Flo yjibTpacTpyKTypHOH opraHH 3 auHH kjictohhoh ctchkh TpeTHH 
THn 6 aKTepnajibHbix kjictok othochtch k rpaMOTpnuaTejibHbiM OaKTepnHM. CHapy- 
xch ee noKpbiBaeT HapyxcHan cKjiajmaTan cTpyKTypa, HanoMHHaiomaH yHHTapHyio 
MeM 6 paHy. nepHnjia3MaTH4ecKoe npocTpaHCTBO mqjkjxy HapyxcHOH h njia3Mara- 
necKOH MeM 6 paHaMH cpejtHen nJIOTHOCTH. OTMenaeTCH Hajimine Ha noBepxHOCTH 
KJICTOK ny3bipbKOB pa3JIH4HOH nJIOTHOCTH H pa3MepOB, 4T0 MOXCeT CBHJieTeJIbCT- 
BOBaTb 06 3KCTpy3HH MeTaOojiHTOB b OKpyxcaiomyK) cpejty (pnc. 3, B—JI). 

CKaHHpyiomee ojieKTpoHHo-MHKpocKonHnecKoe nccjiejtoBaHHe bwhbhjio Ha- 
JIHHHe 6 aKTepnaJIbHbIX KJieTOK, aCCOUHHpOBaHHbIX C nOBepXHOCTHbIMH MHKpO- 
TpnxnajibHbiMH cTpyKTypaMH E. rugosum (pnc. 1, B ). 3to jtocTaTOHHo Kpyn- 
Hbie MHKpOOpraHH3MbI naJIOHKOBHJIHOH (J)OpMbI. OOHapyXCeHbl KaK OJIHHOHHbie, 
TaK h jiejiflmHecfl kjictkh pa3MepoM jx o 1.5 mkm. ^aHHbie MHKpoopraHH3Mbi Mbi 
OTOXCJieCTBJIfleM CO BTOpbIM H3 OnHCaHHbIX BblLLie THnOB TpaMnOJIOXCHTeJIbHblX 
6 aKTepHH. 


OBCYXK4EHHE 

3jieKTpoHHO-MHKpocKonH4ecKoe onncaHne chm6hohthoh MHKpocJxriopbi rejib- 
MHHTOB, napa3HTHpyiOIHHX B KHllieHHHKe pbl6, JiaHO B pHJie pa 60 T £JIfl MapHT 
TpeMaToji (Morris, 1973; Aho et al., 1991; Hughes-Stamm et al., 1999) h Kapno- 
(J)HJUiHjiHbix uecTojr (Poddubnaya, Izvekova, 2005). npn 3tom 6biJin BbiHBJieHbi 
pa3JiH4Hbie THnbi npoKapnoTHbix opraHH3MOB c pa3JiHHHOH cTeneHbio npoHHOc- 
th, CBH3aHHbie c noBepxHOCTbio rejibMHHTOB. OnncaHbi 6aKTepnajibHbie kjictkh, 
CBH3aHHbie C nOBepXHOCTbK) rejibMHHTOB KaK C nOMOLUbK) CneUHaJIH3HpOBaHHbIX 
CTpyKTyp, TaKHx KaK KpnnTbi (Hughes-Stamm et al., 1999; Poddubnaya, Izveko¬ 
va, 2005), TycjjTbi (Poddubnaya, Izvekova, 2005), TaK h MHKpoopraHH3Mbi 6e3 npn- 
KpennTejibHbix o6pa30BaHHH (Morris, 1973; Aho et al., 1991; Hughes-Stamm 
et al., 1999; Poddubnaya, Izvekova, 2005). no mhchhio Bnpio30Ba (1973), Kpnn- 
tm h TycJ)Tbi obecne^HBaioT He TOJibKo npnKpenjieHne npoKapnoTHnecKoro opra- 
HH3Ma k cybcTpaTy, ho h hbjihiotch CTpyKTypaMH-KanHjuinpaMH, ynacTByiomH- 
mh b peryjiHUHH BojtHo-cojieBoro obMeHa MQKjxy MHKpoopraHH3MOM h cybcTpa- 
tom. KpoMe cneuHajiH3HpoBaHHbix npnKpenHTejibHbix CTpyKTyp, 6aKTepnajibHbie 
KjieTKH MoryT 6biTb CBH3aHbi c noBepxHOCTbio chm6hohthoto opraHH3Ma cnjia- 
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Phc. 3. rpaMOTpnuaTejibHbie 6aiorepMn, accounMpoBaHHbie c noBepxHocibio E. rugosum. 

A, E — 6aKTepHajibHbie kjictkm 3-ro Tuna, ji0KajiH30BaHHbie b ocnajiKe TeryMeHTa nponioTTHflbi; B, f, Jl — rpa- 
MOTpHuareJibHbie 6aKTepHM, OKpyxeHHbie Be3HKyjiHpHbiM MaTepviajiOM. e — Be3HKyjiflpHbiH MaTepwa^. OcTajibHbie 
o6o3HaneHHH Te xe, hto vi Ha pnc. 1 h 2. MacmTa6Hb[e jiviHeiiKH, mkm: A — 1; 6, Jl — 0.5; B, f — 0.2. 

Fig. 3. Gram-negative bacteria associated with the tegument of E. rugosum. 







mh noBepxHocTHoro HaTHxceHHH, CHJiaMH BaH-^ep-Baajibca h HeKOTopbiMH jx py- 
thmh (j)H3HKO-XHMHHecKHMH cbh3hmh (Beveridge, 1980). 

KaK noKa3ajio ozieKTpoHHo-MHKpocKonHHecKoe nccjieziOBaHHe noBepxHoc™ 
uecTozibi E. rugosum H3 KHineHHHKa HaziHMa, y H3yneHHoro rejibMHHTa o6Ha- 
pyxceHO 3 rana OaKTepnajibHbix kjictok, accoiiHHpoBaHHbix c ero TeryMeHTOM. 
BbiHBjieHHbie MHKpoopraHH3Mbi He hmciot cneuHajiH3HpoBaHHbix CTpyKTyp, ho 
npoHHO CBH3aHbi c nnineBapHTejibHO-TpaHcnopTHOH noBepxHOCTbK) E. rugosum. 
O npoHHOCTH TaKoii cbh3h CBHzieTejibCTByioT ziaHHbie nccjieziOBaHHH H3 bckoboh 
h JIanTeBOH (2004) no nozicneTy KOjinnecTBa kojiohhh OaKTepnn, CMbiBaeMbix 
c nnmeBapHTejibHO-TpaHcnopTHOH noBepxHOCTM E. rugosum Ha npoTHXceHHH 
7 4>paKUHH c noczieziyioiiiHM hx BbipaniHBaHneM Ha TBepzibix nHTaiejibHbix cpe- 
Ziax. ABTopaMH 6buio noKa3aHo, hto hhcjio OaKTepnn y E. rugosum HBjmeTca Be- 
jihhhhoh nocTOHHHon, a He yMeHbmaeTCH b nocjieziyioineM pnziy 7 (JipaKiiHH, 
KaK 3 to HMeeT MecTO y zmyx zipyrnx nccziezioBaHHbix bhziob uecTOZi — Triaeno- 
phorus nodulosus w Ligula intestinalis. 

OOHapyxceHHbie y E. rugosum MopcliojiorHHecKHe ranbi OaKTepnazibHbix Kjie- 
tok npe^CTaBjiHioT HHTepec w zijih onncaHHH bhzioboto pa3Hoo6pa3HH chm6hoht- 
hoh MHKpo(J)jiopbi, accoiiHHpoBaHHOH c noBepxHocTbio rejibMHHTOB. rpaMnozio- 
xcHTejibHbie OaKTepnn, nozioOHbie KjieTKaM 2-ro Tnna, 6buin OTMeneHbi paHee 
KaK CHMOnoHTHbie MHKpoopraHH3Mbi zijih Mapm TpeMaTO^ Gyliauchen nahaensis 
XarecoM-CraMMOM h zip. (1999). B to BpeMH KaK OaKTepnajibHbie kjictkh 1-ro h 
3-ro TnnoB paHee He 6buin onHcaHbi b jimepaType. 

OOuinpHan OnoxHMHHecKaH MHKpoOnojiorHHecKaH jimepaTypa CBHzieTejibCT- 
ByeT o OojibinoH pa6oTe, BbinojiHneMOH OaKTepnnMH (Ee36opoziOB, AcTaHOBHH, 
1984; Eotbhhko, 1985; FlpHCT, 1987, n zip.). FlpozieMOHCTpHpoBaHa bo3moxc- 
HocTb ynacTHH (JiepMeHTHbix chctcm OaKTepnn b pacmenzieHHH pa3jiHHHbix nn- 
meBbix cy6cTpaTOB (JlyOnHCKeHe n zip., 1989; UlnBOKeHe, 1989; Cahill, 1990). 
ripn hx ynacTHH nponcxoziHT pa3jio;*ceHHe cjioxchmx opraHHnecKHX BeinecTB zio 
npocTbix MHHepazibHbix coeziHHeHHH. rioKa3aHO, hto OHTepazibHan MHKpoOnoTa 
oOziaziaeT uihpokhm cneKTpoM rnzipojia3 h cnocoOHa CHHTe3HpoBaTb He TOJibKo 
BHyTpHKJieTOHHbie, ho h BHeKjieTOHHbie npoTenHa3bi, cnocoOHbie thzipojih30- 
BaTb cyOcTpara 6ejiKOBOH npnpozibi (JlyOnHCKeHe h zip., 1989; Clements, 1997; 
Cac{)OHOBa h zip., 1999). BoKpyr OaKTepnajibHbix kjictok npHcyTCTByeT KOMnzieKC 
pa3JIHHHbIX HOHOB H paCTBOpHMbIX npOZiyKTOB MeTa60JIH3Ma KJieTKH (OT COJieH 
ZIO 3H3HMOB), ZIH(j)(j)yHZIHpyK)IIIHX H3 OaKTepHajIbHOH KJieTKH BO BHeiXIHIOK) Cpe- 
ziy. Bbuia oOHapyxceHa TaKxce aKTHBHOCTb khcjioh (J)occJ)aTa3bi y rpaMOTpniiaTejib- 
Hbix OaKTepnn b nepHnzia3MaTHHecKOM npocTpaHCTBe (HepHOB h zip., 1984). 

H3bckoboh h JIanTeBOH (2002) c Hcnozib30BaHHeM nHTaTezibHbix cpezi pa3- 
jihhhoto cocTaBa 6buio ycTaHOBjieHo, hto c nnineBapHTejibHO-TpaHcnopTHbiMH 
noBepxHOCTHMH napa3HTa h xo3HHHa acciiHHpyiOTCH rpynnbi 6aKTepHH, o6jia- 
Ziaiomne npoTeojiHTHHecKon h aMHJiojiHTHHecKon aKTHBHOCTbio h, cjieziOBaTejib- 
ho, cnocoOHbie npHHHMaTb ynacTHe b zierpaziaunn OnonojiHMepoB — OeziKOB 
h yrzieBoziOB, npoziyKTbi rnzipojiH3a Korapbix MoryT norjioinaTbcn xo3hhhom h 
napa3HTOM. O cyinecTBOBaHHH chm6hohthoh MHKpoc{)jiopbi, accounpoBaHHon 
c nnineBapHTejibHO-TpaHcnopTHbiMH noBepxHOCTHMH E. rugosum h HaziHMa, yKa- 
3biBaeTCH b paOoTe H3BeKOBOH (2003). nojiyneHHbie aBTopoM ziaHHbie CBHzie- 
TezibCTByiOT o cyinecTBOBaHHH Ha noBepxHOCTH E. rugosum 2 THnoB OaKTepnajib- 
Hbix KJieTOK, cnocoOHbix jih6o norjioinaTb aMHHOKHCjiOTbi H3 OKpyxcaioinen cpe- 
Zibi, jih6o BbiziejiHTb b Hee npoTeojiHTHHecKne 4)epMeHTbi, npn otom o6a othx 
npouecca npoTeKaioT b npoTHBO(J)a3ax. 3th ({)H3HOJiorHHecKHe ziaHHbie corjia- 
CyiOTCH C HaniHMH OJieKTpOHHO-MHKpOCKOnHHeCKHMH HaOillOZieHHHMH. 2 Bbme- 
JieHHblM (J)H3HOJIOTHHeCKHM THnaM MHKpOOpraHH3MOB COOTBeTCTByeT, Ha Ham 
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b3tjihu, 2 Mop^ojiorHHecKHX rana 6aKTepnajibHbix kjictok, rpaMnojioxurrejib- 
Hbie h rpaMOTpHuaTejibHbie npoKapnoTbi. npHBeueHHbie pe3yjibTaTbi no3BOJiHK>T 
npe^nojioxcHTb, hto rpaMOTpHuaTejibHbie, SKCKperapyiomHe Be3HKyjiHpHbiH Ma- 
TepHaji 6aKTepHajibHbie kjictkh BbiuejinioT npoTeojiHTHnecKHe (JiepMeHTbi h Bbi- 
CTynaioT KaK nocTaBiuHKH npoTeojieTHHecKHx (JiepMeHTOB, KOTopbie MoryT 6biTb 
Hcnojib30BaHbi b npoueccax nHiueBapeHHH E. rugosum. JIothhho TaKxce npeuno- 
JIOXCHTb, HTO 2-M THn TpaMnOJlOXCHTeJlbHblX naJlOHKOBHAHbIX MHKpOOpraHH3MOB 
MOxceT BbiCTynaTb KaK KOHKypeHT jinn napa3HTa, norjioman aMHHOKHCJioTbi H3 
OKpyxcaiomeM napa3HTa khuichhoh cpeubi. JIoKajiH3auHH onHcaHHbix b pa6oie 
6aKTepwajibHbix kjictok 1 -ro rana npeunojiaraeT mx ynacTMe, Hapauy c MHKpo- 
tphxhhmh, b nHiueBapHTejibHO-a6cop6uHOHHbix npoueccax, npoTeKaiomMx Ha 
noBepxHOCTH TeryMeHTa uecToa. 

Pa6oTa BbinojiHeHa npw cjiHHaHCOBOM nouuepxcKe Pocchmckoto c|)OHua <&yn- 
uaMeHTajibHbix HCCJieuoBaHHH (npoeKT N° 03-04-48271). 
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ELECTRON MICROSCOPE INVESTIGATION 
OF BACTERIA ASSOCIATED WITH THE TEGUMENT 
OF THE TAPEWORM SPECIES EUBOTHRIUM RUGOSUM, 

A PARASITE OF THE INTESTINE OF BURBOT 

L. G. Poddubnaya 

Key words', bacteria, Cestoda, Eubothrium rugosum , burbot, electron microscopy. 

SUMMARY 

Bacteria associated with the tegument of the tapeworm species Eubothrium rugosum 
(Cestoda, Pseudophyllidea) parasitizing the intestine of burbot (Lota lota) were studied 
using transmission and scanning electron microscopy. Three morphological types of the 
bacteria were revealed. Bacteria of the first type are localized between microtrichia and fit 
to them closely. Bacteria of the second (gram-positive) and third (gram-negative) types are 
localized over microtrichia of the tegument and do not attach to the surface. Physiological 
functions of the bacteria are discussed. 
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